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Abstract 13 
On 27 February 2007, at 12.49 GMT, a new eruption of Stromboli took place with the effusion of a 14 
lava flow from a fracture cutting the flank of the NE cone, which rapidly reached the sea. The eruption 15 
had been heralded by an increase in the amplitude of tremor and flank movement since at least the 14th 16 
of February. Short-term precursors were an increase in the rate of occurrence of small landslides within 17 
the “Sciara del Fuoco” scar on the North-western flank of the volcano. A new effusive vent opened at 18 
18.30 GMT on the Sciara del Fuoco at an height of 400 m asl. The new lava emission caused the 19 
sudden termination of the summit flow and initiated a period of  non-stationary lava outpouring which 20 
ended on 2 April, 2007. The eruption has been characterized by a rapid decrease in the eruption rate 21 
after the first days and subsequently by episodic pulse increases. On the 15
th
 of March, the increase in 22 
lava outpouring, monitored by a thermal camera, heralded by 9 minutes the occurrence of  a violent 23 
paroxysmal explosion with the formation of an impulsive eruption column and the emission of small 24 
pumices mingled with black scoriae. The pumice had a bulk composition similar to that of the lava and 25 
of the black scoriae, but with a distinct lower content of phenocrysts. A similar feature has been 26 
repeateadly observed during the major explosive paroxysms of Stromboli. Short term precursors of the 27 
paroxysm were recorded by strainmeter and tiltmeter stations. The volcano monitoring activity has 28 
been made by a joint team of researchers from the INGV sections of Catania, Napoli, Palermo and 29 
Rome, along with researchers from the University of Florence, Pisa, Roma Tre, and Palermo. The 30 
scientific activity was coordinated by a Synthesis Group made up by the responsibles of the different 31 
monitoring techniques of INGV and Universities and by the volcanic experts of  Commissione 32 
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Nazionale Grandi Rischi of the Prime Minister Office (Civil Protection Department). The group made a 33 
daily evaluation of the state of the volcano and transmitted its recommendations to the Civil Protection 34 
Department (DPC). Several prevention measures were adopted by DPC, the main of which were the 35 
evacuation of the coast zone when strong acceleration of the Sciara del Fuoco slope motion (occurred 36 
twice) could led to a dangerous tsunami by flank collapse (as last occurred on 30 December 2002) and 37 
four days before the 15 March paroxysm when access was prohibited to the part of the volcano above 38 
290m asl.  39 
Keywords: Stromboli volcano, 2007 eruption, scientific emergency management  40 
 41 
1. Introduction 42 
Stromboli is an open-conduit volcano characterized by the permanent emission of a gas plume from 43 
the craters and by a persistent activity lasting since more than 1000 years (Rosi et al., 2000). The so 44 
called "Strombolian activity" consists of mild explosions lasting for a few seconds, at variable 45 
intervals. Each explosion ejects glowing scoriae (black upon cooling), lapilli and ash at variable heights 46 
(from few tens to hundreds of meters), which fall down within a limited area around the craters and roll 47 
along the Sciara del Fuoco, a collapse scar on the North-western flank of the volcano (Fig. 1). This 48 
normal activity is not dangerous for people and small groups of guided visitors are allowed to climb the 49 
volcano summit to look at the active vents. Also the effusive eruptions that episodically interrupt the 50 
normal activity (e.g. in 1985, 1993, 2002, 2007; De Fino et al., 1988; Falsaperla and Spampinato, 2003; 51 
Bonaccorso et al., 2003) are not dangerous as in all historical eruptions lava was always constrained to 52 
flow within the Sciara del Fuoco.  53 
The main hazards of Stromboli are associated (i) to tsunami generated by subaerial and/or 54 
submarine landslides of unstable portions of the Sciara del Fuoco frequently caused by the opening of 55 
effusive fractures, as in the eruptions of 1930 and 2002 (Rittmann, 1931; Bonaccorso et al., 2003), (ii) 56 
to “major” explosions whose ejecta may affect the summit area where visitors usually stay and 57 
especially to (iii) the more violent “explosive paroxysm” (Barberi et al., 1993).  58 
The explosive paroxysms consist of short-lived explosions, occurring as one discrete blast or as a 59 
cluster of blasts ejecting meter-sized scoriaceous bombs and blocks within a distance of several 60 
hundreds of meters, whereas lapilli and ash can reach the coastal zones (Barberi et al., 1993; Rosi et al., 61 
2000). Sometimes, the more violent explosions affect the villages of the island with pyroclastic fallout 62 
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and small pyroclastic flows, causing injuries and casualties (e.g. 1930 eruption; Rittmann, 1931). They 63 
are characterized by higher volumes of erupted juvenile and lithic components. During these events a 64 
vesiculated “golden” pumice (a crystal-poor, volatile-rich HK-basalt) is commonly emitted 65 
(Francalanci et al., 1999, 2005; Métrich et al., 2001). Black scoriae (basaltic-shoshonitic in 66 
composition) erupted during the normal Strombolian activity  and lava emitted during the effusion 67 
episodes  have high porphyricity and low volatiles and are fed by the crystallized degassed magma 68 
staying in the upper part of the plumbing system (Landi et al., 2006). Juvenile fragments emitted during 69 
paroxysms show two distinctive characteristics: lavas and black scoriae have the same composition of 70 
the magma erupted during the normal Strombolian activity, the nearly aphyric golden pumice belongs 71 
instead to a crystal-poor and gas-rich deeper magma. Evidence of sineruptive mingling between 72 
crystal-poor and crystal-rich magmas in the paroxysms is ubiquitous. This characteristic association of 73 
two different magma types suggests that paroxysms are triggered by the injection of a batch of the gas-74 
rich deep magma into the shallower degassed magma (Francalanci et al., 1999; Métrich et al., 2001; 75 
Bertagnini et al., 2003 Landi et al., this volume). Other processes in the evolution of these magmas are 76 
minor fractional crystallization and recycling of crystals from old cumulus crystal mush situated
 
just 77 
below the volcanic edifice (Francalanci et al., 2005; Landi et al., this volume).  78 
The 2002 eruption was preceded by an increase in the number and intensity of Strombolian 79 
explosions as early as November 2002 (Calvari et al., 2005) with magma at upper levels in the conduit 80 
and some minor lava overflows. No geophysical precursors were identified before the outbreak of a 81 
lava flow on December 28, 2002 (Bonaccorso et al, 2003), that was shortly preceded by a strong 82 
explosion that generated a small pyroclastic flow (glowing avalanche) (Landi et al., 2006). The 83 
eruption onset was heralded by an increase of CO2 and other dissolved gases in the thermal water of 84 
shallow wells in the NE coastal area and by a strong increase of the CO2 soil flux monitored by an 85 
automatic station in the near crater zone (Carapezza et al., 2004; Capasso et al., 2005). The eruption 86 
culminated on 30 December with the landslide of a portion of the Sciara del Fuoco (SdF) and the 87 
generation of a tsunami that caused some damages in the flat coasts of the island (Tinti et al., 2006). 88 
The opening of two lateral vents within SdF fed a lava flow that persisted with occasional interruptions 89 
till 22 July 2003. A major explosive paroxysm occurred on 5 April 2003 (Calvari et al., 2006; Rosi et 90 
al., 2006) ejecting meter-sized blocks to a distance of several hundred meters from the vent and 91 
damaging some houses in the village of Ginostra (Fig. 1). Again no precursors were identified for this 92 
paroxysm, apart from a new marked increase of dissolved CO2 in the coastal thermal waters (Carapezza 93 
et al., 2004). 94 
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In several respects, the 2007 eruption, to which this volume is dedicated, is similar to the previous 95 
2002-2003 one: an effusive fissure again opened within SdF (27 February), an explosive paroxysm 96 
again occurred during the lava emission (15 March) but, fortunately, no tsunami generating collapse 97 
occurred in the SdF, though we will show that this was feared during two episodes of strong 98 
acceleration of the flank motion. The most important difference between these two eruptions, is that in 99 
2007 clear precursors were recognized for all main eruptive events, thanks to the remarkable 100 
improvement of the monitoring network. This allowed the Civil Protection Authorities to timely adopt 101 
all decisions needed to protect the population. These decisions were based upon advises or 102 
recommendations of the newly created Scientific Synthesis Group (SSG), that we chaired on rotation 103 
during the emergency. The aim of this paper is to summarize the main aspects of the eruption and to 104 
briefly illustrate the scientific evidence that led the SSG to repeatedly request some specific urgent 105 
actions to the Civil Protection. 106 
2. Improvement of the Stromboli volcanic monitoring from 2002 to 2007 107 
Stromboli volcano has been monitored continuously, with at least one seismic station, since 1985 by 108 
the Istituto Internazionale di Vulcanologia (since 2001, Catania Section of the Istituto Nazionale di 109 
Geofisica e Vulcanologia, INGV) (Falsaperla and Spampinato, 2003). Progressive improvement of the 110 
monitoring system included, by the end of 1992, tiltmeters on the lower flank of the volcano 111 
(Bonaccorso, 1998), a permanent GPS network as well as a video camera sited on the rim of the crater. 112 
An additional seismic network, complemented with optical and atmospheric sensors, maintained by 113 
Laboratorio di Geofisica of Università di Firenze, has been in operation since 1989. 114 
Following the beginning of the 2002 eruption there was a substantial progressive upgrade of the 115 
surveillance network operated by INGV and several Universities, thanks to the financial support of the 116 
Italian National Civil Protection. At the time of the 2007 eruption onset, this included a network of 13 117 
broadband digital seismometers, an upgrade of the deformation network including tiltmeters, an 118 
automated distance measuring station, a continuous GPS network, two strainmeters, magnetic and 119 
gravity stations, a permanent side scanning radar interferometer to monitor the movement of a sector of 120 
SdF, a system of optical radiometers and infrared and visible light cameras and a geochemical network 121 
for the automatic monitoring of the SO2 flux and the CO2/SO2 ratio of the crater gas plume, the CO2 122 
soil flux and the dissolved CO2 in the thermal water wells, together with some chemico-physical and 123 
environmental parameters. Details of each specific monitoring system can be found in the appropriate 124 
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papers contained in this volume. In Fig. 2 we show the improvement of the volcanic surveillance by 125 
comparing the networks that were operating at the onset of the 2002 and of the 2007 eruption 126 
respectively. Furthermore since the beginning of the 2007 eruption, samples of lava flows, scoria 127 
bombs, and lapilli were periodically sampled bbbbbbbbbbbbbbbbbbbbbbb128 
bbbbb bbbb bbbb bbbbbbbbbbbbbb bbbb petrography, mineral 129 
chemistry, Sr and Nd isotopes, volatiles and composition of melt inclusions in minerals,   to monitor 130 
dynamics and processes of  the magmatic feeding system during the course of the eruption (Landi et 131 
al., this volume).     132 
 133 
3. The Scientific Synthesis Group 134 
The appointment of a SSG to evaluate the scientific aspects of a volcanic emergency, recommend 135 
improvements of the surveillance and provide advise and suggestions to the Civil Protection on the 136 
appropriate urgent actions to be undertaken to mitigate risks, was firstly positively experimented in the 137 
October 2006 Mesimex Exercise that simulated a Vesuvius crisis. A SSG was therefore appointed also 138 
for the 2007 Stromboli eruption and worked in close cooperation with Civil Protection personnel. 139 
Members of the Group were the responsibles of the monitoring branches of the different Institutions 140 
involved and the volcanology experts of the National Commission for Major Risks (CGR), which is the 141 
main scientific advisory board of the Civil Protection Department (DPC). The Group was chaired by 142 
the senior member of CGR present in the zone of operation. 143 
During the 2007 eruption, the Scientific Synthesis Group was operational since 27 February, firstly 144 
at the National center of Civil Protection in Rome where a crash meeting was immediately called at the 145 
outbreak of the activity and from the following day at the Operational Center (COA) on Stromboli, 146 
where all monitoring data are transmitted. Remote background support was provided by DPC-Roma 147 
and the operational centers of the different scientific Institutions. The “normal” daily activity of SSG 148 
consisted in a late afternoon meeting where all the occurrences of the day were discussed and analyzed, 149 
and in an early morning shorter evaluation mostly about the feasibility of safely carrying out the 150 
operations planned on the higher slopes of the volcano, following a rapid scrutiny of the monitoring 151 
data and the results of an helicopter overflight. The Group styled a daily report of hazard for the Civil 152 
Protection, which served as a basis for the risk evaluation. Other meetings were immediately convened 153 
if urgent decisions had to be taken. The overall activity of the SSG proved extremely fruitful not only 154 
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because it was able to analyze in real time the multidisciplinary information provided by the 155 
monitoring system and the various volcanic phenomena occurred during the eruption, but also because 156 
it was able to create an atmosphere of close cooperation among the researchers of the different 157 
Institutions. The main decisions taken by the SSG and the resulting Civil Protection actions are 158 
summarized in the chapter describing the eruption chronology. 159 
4. The precursors of the 27 February 2007 eruption 160 
The normal Strombolian activity, which had disappeared since the beginning of the 2002 eruption 161 
because of magma lowering in the conduit by spilling from the effusive vents in SdF, recommenced 162 
after the explosive paroxysm of April 2003, as early as May. 163 
Like the 2002 eruption, the one of 2007 was not preceded by an evident acceleration of phenomena 164 
typical of quiescent close-conduit volcanoes. However, abnormal variations of some parameters 165 
provided evidence of an anomalous state of the volcano and increased the level of attention of Civil 166 
Protection and monitoring Institutions. Only a short-term warning of a few hours (increase in the 167 
number of small landslides in the SdF) gave evidence of an impending eruption. An a-posteriori 168 
analysis for some recorded parameters provides more strict suggestions about the anomalies related to 169 
the likely occurrence of an eruption (INGV, Internal reports 2007, available at 170 
http://www.ct.ingv.it/stromboli2007/main.htm; Martini et al., 2008). The first weak anomaly was the 171 
number of shallow earthquakes underneath the volcano. Normally, Stromboli is not affected by a 172 
relevant seismic activity, so the occurrence of 13 events with magnitude higher than 1.5 since April 173 
2006 was regarded as an anomaly; the major release of seismic energy (2 earthquakes with magnitude 174 
≥3) was observed in the period April-May 2006 (D’Auria et al., 2006). An increase in the amplitude of 175 
the seismic tremor was observed in the period July-August. The amplitude of the signal was however 176 
within the range observed since 2003, also in periods without eruption (Patanè et al., 2007). 177 
Retrospective analysis of tiltmeter records showed an inflationary trend since summer 2006, which 178 
reached a plateau value by the end of December 2006 (Bonaccorso et al., this volume). The daily SO2 179 
flux from the crater plume remained within the range of values observed during the previous years 180 
(200-400 t/day) with occasional peaks up to 500 t/day. 181 
Since the beginning of January 2007, a progressive increase of the amplitude of seismic tremor was 182 
observed, followed by the end of January by a relevant increase in the number and intensity of 183 
Strombolian explosions (Ripepe et al, this volume and INGV, Internal reports 2007, available at 184 
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http://www.ct.ingv.it/stromboli2007/main.htm). Since 24 January, the Radar interferometer recorded an 185 
increase in the deformation rate of the upper flank of SdF near to the crater area (up to 6 mm/day on 29 186 
January), higher than that observed in the previous months (1.5 mm/day). Such occurrences induced, at 187 
the end of January, Civil Protection to request an additional analysis of the state of the volcano to the 188 
monitoring Institutions. On 13 February there was a sudden increase in the amplitude of seismic tremor 189 
which, however, could have been influenced by adverse weather conditions. Since 15 February, the 190 
deformation rate of the near crater area, measured by the Radar interferometer, jumped to 17 mm/day 191 
whereas the remaining monitored part of the Sciara del Fuoco was expanding with a velocity of 5 192 
mm/day (Casagli et al., this volume). These values were one order of magnitude higher than the base 193 
values observed in the previous year (only once during 2006 had the velocity of deformation of the 194 
same near crater area reached a similar value). These facts, along with the high number and intensity of 195 
Strombolian explosions, induced the Civil Protection to forbid any access to the crater area to tourists. 196 
On the morning of February 27, since 9:13 GMT, the seismic network operated by INGV recorded an 197 
abnormal increase of the number of seismic signals related to small landslides on the SdF. Between 198 
10:30 and 12 :00 GMT there was a drastic decrease in the gas bursts and number of explosions at NE 199 
crater. At 12:00 GMT the fracturing began of the northeastern flank of the NE cone (Neri and 200 
Lanzafame, this volume) which led to the emission of a lava flow within SdF, which by 13:40 GMT 201 
had already reached the coastline (Fig. 3). 202 
5. The chronicle of the eruption and the main risk mitigation actions 203 
5.1. 27 February 2007: the eruption onset 204 
Different TV cameras sited both on the top of the volcano and on the SdF rim were able to record 205 
the beginning of the eruption. The IR-camera of INGV recorded the first fissure propagating within the 206 
NE-crater at 12:00 GMT, and reaching the rim of the NE-crater at 12:23 GMT; 207 
(http://www.ct.ingv.it/Report/WKRVGALT20070301.pdf; Calvari et al., this volume), whereas  the 208 
thermal cameras of University of Firenze and INGV, sited respectively on the SdF upper rim and at 400 209 
of altitude, along the northern rim of the SDF, observed the lava flow at 12:48 GMT 210 
(http://www.ct.ingv.it/Report/WKRVGALT20070301.pdf). The beginning of the eruption was 211 
characterized by the rapid emission of a lava flow whose channel was 30 m wide below the emissive 212 
breach in the upper part of the NE cone. At 13:30 GMT, there was a sudden acceleration of the 213 
movement of SdF monitored by the Radar interferometer. The velocity was in excess of 10 mm/h at 214 
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14:30 GMT. The further increase in velocity caused the loss of coherence of the signal. Civil Protection 215 
issued an alert for the possible occurrence of a tsunami (De Bernardinis et al., this volume) and people 216 
were invited to leave the low laying areas along the coast and to reach the safe zones indicated in the 217 
emergency plan and in dedicated signboards on roads. 218 
At 16:30 GMT the seismic networks recorded the occurrence of volcanic tremor with dominant 219 
frequency in the range 4-5 Hz, which lasted until 16:49 (Martini et al., 2008). Between 15:00 and 16-220 
16:30 GMT, helicopter flights over the volcano reported the issuing of a lava flow from the upper flank 221 
of the NE crater, branching into two flows and entering the sea within SdF. 222 
At 17:16 GMT there was a new event of volcanic tremor lasting until 18:39. Visual inspection by a 223 
volcanological guide reported the occurrence of a small landslide preceding the sudden rush of a lava 224 
flow from a new vent in SdF at 400 m asl (Fig. 3). Such phenomenon was also observed by the TV 225 
camera of Civil Protection. This event was followed by the cessation of the lava emission from the NE 226 
cone breach.  227 
Following the opening of the 400m vent, no anomalous motion of the SdF flank was furtherly 228 
recorded and the following day Civil Protection gave a tsunami all-clear and people were allowed to 229 
return to their coastal houses.  230 
After the lava emission, no further Strombolian activity could be observed at the craters. However, 231 
the observed deepening of the source of Very Long Period (VLP) seismic signals (Giudicepietro et al., 232 
this volume), normally associated with the Strombolian activity, indicates that because of magma 233 
withdrawal, the source of the explosions was too deep to allow glowing scoriae to reach the surface, 234 
where only gas and some ash were emitted. A sudden drop in the amplitude of seismic tremor occurred 235 
after the onset of the eruption (Ripepe et al., this volume; Martini et al., 2008). 236 
5.2. 28 February – 14 March 2007: lava emission and summit collapses 237 
The effusive activity was characterized by the emission of lava from the vent at 400 m asl on SdF 238 
which gave rise to two main different branches forming a peninsula where they entered the sea (Fig. 4). 239 
The effusion rate had a rapid drop after the first two days and a more regular decrease since then, until 240 
8 March when, for a short time, no lava was anymore emitted (Calvari et al., this volume). 241 
Occasionally there were small explosions with ash emission at the summit craters. During this period 242 
the summit area hosting the craters was affected by intense fracturing and collapse phenomena. A 243 
sudden increase in the number of earthquakes (about 60 events/hour defined “hybrids” because of a 244 
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frequency content of 4-5 Hz) occurred between 23:00 GMT of 7 March and 06:30 GMT of 8 March 245 
(Martini et al., 2008; Ripepe et al., this volume). A progressive fracturing and foundering of the 246 
southern sector of the crater terrace into the main craters was observed from 8 to 13 March, that 247 
originated an horshoe-shaped collapse structure similar to that formed after the 1930 eruption 248 
(Rittmann, 1930) (Figs. 5 and 6). An impulsive increase in lava output from the vent at 400 m occurred 249 
at 04:00 of 9 March. At 15:10, a new vent, feeding a small lava flow opened within SdF at 550 m asl in 250 
the same place of the lateral vent that fed the 2002-2003 eruption. On the following day, this vent was 251 
no more active whereas the lava emission from 400 m vent slowly decreased until 15 March. On 9 252 
March a new acceleration of the SdF flank motion occurred, with a velocity up to 27 cm/h (Casagli et 253 
al., this volume). A new alert for possible tsunami was issued by Civil Protection and people were 254 
again removed from the flat coastal areas. No significant flank collapse occurred and, after the 255 
cessation of the anomalous motion, all-clear was issued on 10 March. 256 
5.3. The 15 March 2007 explosive paroxysm 257 
Between 9 and 15 March an average high value in the emission of SO2 (up to 900 tons/day) and an 258 
increase in the ratio of CO2/SO2 (up to 18) were observed in the crater gas plume (Aiuppa et al., this 259 
volume; Burton et al., this volume). As the most violent explosive events of Stromboli, the paroxysms, 260 
are triggered by the injection of a batch of the deep gas-rich magma into the mostly degassed cooler 261 
magma staying in the shallow part of the feeding system (Metrich et al., 2001) and considering that 262 
such a strong increase of CO2 plume release could be interpreted as a likely indicator of an ongoing 263 
early degassing of an uprising magma body, the SSG recommended Civil Protection to adopt some 264 
precautionary measures. On 11 March, access was prohibited to everyone at elevations exceeding 265 
290m asl and the reasons for this decision were explained to the population in a crowded public 266 
meeting hold on the same day in the Stromboli church. At the same time, safe rapid escape routes from 267 
the crater area were suggested to the helicopter pilots who were daily flying over the volcano. 268 
At 20:37 GMT of 15 March, an explosive paroxysm actually occurred that ejected meter sized 269 
blocks to a distance of 1.5 km and with the formation of an impulsive eruption column (Fig. 7). The 270 
raise of the eruptive cloud was accompanied by strong electric activity with lightnings inside the 271 
column, which made a strong impression on people who feared for some supernatural phenomenon. 272 
The incandescent ejecta set on fire the vegetation on the flanks of the volcano. An impulsive increase in 273 
the effusion rate (Martini et al., 2008; Ripepe et al, this volume) from the 400 m vent preceded the 274 
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explosion by nine minutes. Tilt and strain anomalies preceded the explosion by 6-8 minutes; an ultra 275 
long period seismic signal was also recorded (Martini et al., 2008; Ripepe et al., this volume). The 276 
increase in the output of lava lasted for several hours and then it decreased rapidly in the following day.  277 
The plume SO2 flux and CO2/SO2 ratio also decreased after the paroxysm (Aiuppa et al., and Burton et 278 
al., this volume). 279 
5.4. 16 March to 2 April: effusive activity and eruption end 280 
A new increase in the lava output occurred on 19 March. During this phase, rapid variations in the 281 
output rate were observed until 25 March. In the morning of 20 March, a sudden increase in the number 282 
of hybrid earthquakes was again observed. At 10:27 GMT their number increased in such a way to give 283 
rise to a continuous tremor (Martini et al., 2008; Ripepe et al., this volume). Their number decreased to 284 
about 10 events/h in the following day. The SO2 flux also showed a marked increase to 800 ton/day on 285 
22 March (Burton et al., this volume). On 23 March there was a new increase in the number of hybrid 286 
earthquakes with a peak up to 131 events between 22 and 23:00 GMT, followed by a rapid decrease. 287 
New collapses occurred in the summit crater area. A new increase in the lava discharge occurred at 288 
03:02 GMT of 30 March with a sustained feeding of the lava flows forming now an extended delta at 289 
the base of SdF. The effusive activity ended completely on 2 April 2007.  The total volume of emitted 290 
lava was comparable with that erupted during the eruption of 2002-2003 (about 10x10
6
 m
3
) but with a 291 
higher average eruption rate. By early July 2007 the ordinary Strombolian activity resumed at the 292 
summit crater, preceded by a period of strong ash emitting explosions. 293 
6. Conclusions 294 
On 30 December 2002 during eruptive fissures opening and propagation, a significant portion of the 295 
steep SdF flank collapsed generating a dangerous tsunami (Bonaccorso et al., 2003; Tinti et al., 2006). 296 
The northernmost sector of the structure, adjacent to the detachment niche, did not collapse although it 297 
had been severely affected, in its upper part, by fracturing and eruptive vent opening. This part of the 298 
structure was considered as the less stable and for this reason it has been continuously monitored since 299 
2003 by Radar interferometry. As a matter of fact, during the 2007 eruption two moments of strong 300 
flank motion occurred, on 27 February at the beginning of the eruption and on 9 March, both 301 
coinciding with new eruptive fracture opening within the SdF. These marked motion accelerations 302 
(20m and 1.8m of total displacement were recorded in February and March respectively; Casagli et al., 303 
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this volume) caused only minor landslides and the feared tsunami generating collapse did not occur. 304 
The reason for the resistance to slide of this portion of the SdF, despite the thrust exerted by intruding 305 
magma, was provided by a marine geology survey that showed the presence near the coast of a solid 306 
lava spur to which the slope was firmly anchored (Chiocci et al., this volume). The tsunami alert issued 307 
by Civil Protection during the two phases of strong slope motion acceleration (see previous chapter), 308 
though actually being false alarms, were easily accepted as precautionary measures by the interested 309 
population, as it was clear in each case that something potentially dangerous actually occurred (opening 310 
of new fractures and effusive vents in SdF). Very important to this respect were the frequent meetings 311 
held with the population, in which the situation was clearly explained by both scientists and Civil 312 
Protection responsibles. However, we have to recall that the major 2007 events occurred in winter time 313 
and only a few tens of person were directly affected. Much more difficult would be to manage a similar 314 
emergency in summer, when the Stromboli coast is crowded with tourists and local inhabitants would 315 
likely consider any tsunami alert as a damage to their economic activity. An unhoped-for success was 316 
obtained in forecasting the 15 March explosive paroxysm. The data collected by the multidisciplinary 317 
monitoring network indicate that geochemical changes in the crater gas plume, namely significant 318 
increase of the total gas flux and of the CO2/SO2 ratio (Aiuppa et al., and Burton et al., this volume) 319 
represent a likely precursors for a paroxysm. Anomalies recorded by tiltmeters and strainmeters a few 320 
minutes before the explosion (Martini et al., 2008; Ripepe et al., this volume) could allow the issue of 321 
an “early warning” signal that might be precious for reducing the risk exposure of concerned 322 
population, which should be specifically trained to behave properly. 323 
In conclusion, significant progresses were achieved in Stromboli volcano forecasting during the 324 
2007 eruption thank to the extraordinary improvement of the surveillance network. A continuous close 325 
cooperation was maintained between Civil Protection officials and scientists and the daily meetings of 326 
the Scientific Synthesis Group, that were open to all scientists present on the island, often turned to a be 327 
a sort of exciting multidisciplinary workshop that, however, had to provide a prompt convincing 328 
evaluation of the observed phenomena and of their likely evolution.  329 
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Figure captions  413 
 414 
 415 
Figure 1- Subaerial and submarine digital elevation model of Stromboli as to February 2002, with 416 
indicated the flank collapse scar of Sciara del Fuoco (SdF) and the location of Stromboli (Str) and 417 
Ginostra (Gin) villages. The white band is the shallowest submarine zone. Obtained by the 418 
INGV-DPC projects 13 and 15 (courtesy of  Dipartimento della Protezione Civile).   419 
 420 
Figure 2- Comparison of the surveillance network operating at Stromboli in 2002 and 2007. 421 
 422 
Figure 3- The lava flow entering into the sea on 27 February 2007. 423 
 424 
Figure 4- The peninsula formed by the accumulation of lava along the coast of Sciara del Fuoco.  425 
 426 
Figure 5- Incipient ‘lunar’ cracks on the summit crater area.  427 
 428 
Figure 6- Progressive collapse of the summit crater area between 7 and 13 March 2007 (pictures by T. 429 
Ricci). 430 
 431 
Figure 7- Pizzo sopra La Fossa outer crater rim covered by reddish ash emitted during the eruption 432 
onset (top) and by tephra emitted in the 15 March explosive paroxysm (bottom). 433 
 434 
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Fig. 6.  458 
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Fig. 7. 461 
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